The experiments reported here demonstrate that under certain conditions endotoxin can interact with lysosomes in vitro. After incubation of large granular fraction with ttCr-labeled antigen under the conditions required for acid hydrolytic activity, radioactivity was associated with the pellet after centrifugation. This effect can be inhibited by preincubation of the large granular fraction with unlabeled homologous or heterologous endotoxins. High resolution autoradiography showed that "4C-labeled endotoxin was predominantly attached to the lysosomes contained in the large granular fraction. The mechanism of this interaction and its relationship to the toxic effect of endotoxins on lysosomes are discussed.
The experiments reported here demonstrate that under certain conditions endotoxin can interact with lysosomes in vitro. After incubation of large granular fraction with ttCr-labeled antigen under the conditions required for acid hydrolytic activity, radioactivity was associated with the pellet after centrifugation. This effect can be inhibited by preincubation of the large granular fraction with unlabeled homologous or heterologous endotoxins. High resolution autoradiography showed that "4C-labeled endotoxin was predominantly attached to the lysosomes contained in the large granular fraction. The mechanism of this interaction and its relationship to the toxic effect of endotoxins on lysosomes are discussed.
It has been assumed that endotoxin toxicity is caused by the rupture of lysosomes. The evidence for this interpretation has been established by several arguments based on injection of endotoxin in vivo. Thus, during endotoxin shock, the level of circulating lysosomal enzymes is elevated (22, 23) and these enzymes are released from the large granular fraction (LGF; references 7, 13, 23) . Likewise it has been shown that when host resistance to endotoxin is increased by corticoids or by tolerance, the granules are stabilized (8, 22) . However, all attempts to demonstrate, in vitro, the action of endotoxins on LGF have been unsuccessful (21) . Therefore, it could be questioned whether the various preparations of toxic antigens were unable to attach themselves in vitro because they had not been previously processed by the host.
The data reported here demonstrate that under certain conditions radioactive endotoxins can attach to lysosomes in vitro.
MATERIALS AND METHODS Animals. In all experiments, livers or spleens were taken from male Swiss mice weighing approximately 25 g.
Preparation of LGF-containing lysosomes. The preparation was performed by the procedure of Weissman and Thomas (22) .
Bacterial antigens. The endotoxins used were extracted by the LGF was pretreated by heating for 10 min at 100 C or was formolized for 1 hr at 37 C with 1.5% formalin in neutral phosphate buffer. Radioactive measurements. A 0.1 -ml amount of saline containing 10,ug of ttCr-labeled S. Electron microscopy. The lysosomal suspension was incubated with l4C-endotoxin at 37 C with continuous stirring. After 3 hr of incubation, the mixture was centrifuged and washed three times in 0.25 M sucrose. After the last washing, the supernatant fluid was aspirated, and 5 ml of ice cold 1.5% buffered glutaraldehyde was added to the pellet. Fixation was allowed to continue for 1 hr at 4 C, and the pellet was subsequently rinsed overnight at 4 C with Sorensen buffer at pH 7.2. Postfixation was accomplished with 2% buffered OS04 for 30 min at 4 C. After postfixation the LGF pellets were dehydrated and embedded in Epon 812 by Luft's method. (12) . Ultrathin sections were cut with a LKB III microtome and prepared for autoradiography by the general procedure of Droz (5) LGF with unlabeled endotoxin. In the following experiments, liver or spleen LGF was incubated for 1 hr with 100 ug of nonlabeled homologous (S. enteritidis Danysz) or heterologous (E. coli 111 B4 and S. typhi R2) endotoxins. In the control tubes, the LGF was incubated in sucrose without adding antigen. All the samples were centrifuged, resuspended, and mixed with 10 ;ig of labeled S. enteritidis Danysz endotoxin. As can be seen in Table 2 , for the liver, 65.4% of the radioactivity was found in the pellet; for the spleen, 50.3% was found. These high percentages may have been obtained because the previous procedure was slightly modified by a preincubation and an additional centrifugation. Nevertheless, the radioactivity bound to the pellet was greatly reduced after preincubation with unlabeled homologous or heterologous endotoxins. Ultastructural aspect of uptake of 4IC-labeled endotoxin by lysosomes. Spleen and liver LGF were incubated under the conditions described above with 10 Ag of "4G-labeled S. enteritidis endotoxin. Ten grids, each containing approximately 200 squares, were examined under high resolution autoradiography. An average of two labeled granules was found per square. Of the silver grains, 95% was associated with the lysosomes and only 59% with the mitochondria. The background was negligible: only one silver grain was found for 15 squares of the grid. Identical results were found in the liver and the spleen LGF preparations. (Fig. 2. (17) (18) (19) and that according to Koenig et al. (9) , the uptake of different substances by neutral lysosomes is due to ionic binding with the acid glycolipids of the lysosomal membrane or matrix. Previous attempts to demonstrate in vitro the labilization of lysosomes by endotoxin have been unsuccessful. The present results indicate that the former experiments should be repeated at an acid pH and under conditions which have been shown to favor the uptake of antigen by the granules.
